Red cell aging results in a change of cell surface carbohydrate epitopes allowing for recognition by galactose-specific receptors of rat liver macrophages.
Binding and uptake studies of in vitro aged or senescent rat erythrocytes by isolated rat liver macrophages suggest recognition by galactose-specific receptors on the cell surface of the macrophages. We analyzed carbohydrates exposed on old erythrocytes by plant lectins in an agglutination assay in comparison with freshly isolated untreated erythrocytes. Rat erythrocytes aged in vitro by storage are agglutinated by a panel of lectins that do not react with freshly isolated erythrocytes. Specificity of agglutination was shown by inhibition with monosaccharides. Antibodies eluted from senescent rat erythrocytes agglutinate in vitro aged as well as senescent rat erythrocytes, but not freshly isolated cells nor human erythrocytes. Galactose-specific lectins isolated from rat liver give similar results; they also agglutinate normal human erythrocytes. Agglutination by the liver lectin is inhibitable by galactose and N-acetylgalactosamine but not by N-acetylglucosamine or mannose. Furthermore, rat liver macrophages devoid of galactose-specific receptors show markedly reduced binding of senescent rat erythrocytes. We conclude that recognition of old rat erythrocytes is mediated by two systems: old erythrocytes expose different terminal sugar residues or a different arrangement of glycans when compared to young erythrocytes, rendering them recognizable by liver lectins and by autoantibodies.